INTRODUCTION
Hydrogen chemisorption is extensively used to estimate the dispersion of group VIn metal catalysts (l). In the calculations, often a hydrogen-to-metal stoichiometry of one is assumed.
However, HlMtotal values exceeding unity have been obtained for supported Pt, Rh, and Ir systems (2) (3) (4) (5) (6) (7) (8) , In these cases the dispersions cannot be calculated straightforwardly, because of the uncertainty in the adsorption stoichiometry. Therefore we used the EXAFS <Extended X-ray Absorption Fine Structure) technique to determine the average metal-metal coordination number in the metal particles, which is related to the particle size.
IT. EXPERIMENTAL
The catalysts were prepared from RhCl 3 and IrCl 3 via the incipient wetness technique (5, 6, 8) , from Pt<NH 3 )4(QH)2 and RheN0 3 )3 via the ionexchange technique (7, 9) , and from IrCl 3 ',ia the urea method (8) . Y-Al 2 0 3 and SiO 2 were used as supports. Metalloadings were in the range of 0.5 -7.0 wt%.
Volumetric hydrogen chemisorptlon measurements were performed in a conventional glass system at 298 K. Af ter reduction and evacuation at the reduction temperature, hydrogen was admitted at 473 K (p(H 2 ) = 93 kPa). Desorption isotherms were measured at room temperature. The total amount of chemisorbed H atoms was obtained by extrapolating the linear high pressure part (20 kPa < P < 80 kPa) of the isotherm to zero pressure Cl). published before <10-i2), as weU as the results for the Pt catalyst with HlMtotal = 1.14 (7) .
The metal-metal coordination parameters of the Ir and other Pt catalysts were deterrnined as follows. A k 3 Fourier transform (ólc = 2.7 -15 A-I) was applied to the EXAFS data. In the resulting spectrum in R space, the peak representing the first M-M shell (but also including M-O t contributions) was back transformed (.6.R = 1.9 -3.5 A) to k space. In the suppor -1 resulting spectrum the M-O t contributions are only significant below k = 8 A ,because suppor a low Z element like oxygen doesn't scatter very much at high kvalues. Therefore, the M-M -1 coordination parameters were determined by fitting the data between k -8 -13.5 A ,in such a way that a good agreement was obtained in k and in R space.
IIl. RESULTS
Details about the data analysis used for the Rh data, and the data for the Pt catalyst with HIM t 1 = 1.14 have been reported earlier 0,10-12). For the Ir and other Pt data the fit to a obtained for the first M-M shell in the EXAFS data was always good. As aI'. example, in Fig. 1 the results are shown for the 4. Several supports and a variety of preparation methods were used. However, if anyof these parameters has aI'. effect on the hydrogen-to-metal stoichiometry, it caI'. only be a minor one since the metal-metal coordination number versus HlMtotal relationship caI'. be described by 2. single straight line for each metal. Rather unexpectedly there is a large difference between the three metals. This difference is very marked and experimentally significant above is that part of the hydrogen is supposed to be adsorbed by the support through hydrogen spillover from the metal particles (5) . Since in the case of spillover differences are expected between the supports used, and not between the metals used, spillover can not explain our observations. Our results have to be explained by an adsorption stoichiometry larger than one.
Subsurface hydrogen (6) seems to provide an opportunity for high stoichiometries. However, subsurface adsorption can not explain HlMtotal values higher than one either, because subsurface adsorption sites need subsurface metal atoms in order to exist. Therefore multiple adsorption on exposed metal atoms, especially at edge or corner positions (2, 4) 
V. CONCLUSIONS
The results of this study show tha t hydrogen chemisorption measurements can not be used directly to determine particle sizes in highly dispersed catalysts because the hydrogen-to-metal stoichiometry differs from unity. By means of the EXAFS technique the HlMtotal values can be quantitatively related to the percentage of exposed metal atoms. The observed differences in adsorption stoichiometry for Pt, Rh, and Ir are analogous to the differences in stability of their polyhydride complexes.
